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(57)Abstract: 

PURPOSE: To obtain sufficient driving power by making 
the characteristics of driving circuits and switching 
elements formed by using amorphous semiconductor 
materials uniform. 

CONSTITUTION: The active elements of at least a part 
of the elements 215 constituting an image display device 
of an active matrix type are so formed as to exist in 
crystal grains 213 having continuous crystal structures 
grown in a solid phase from single crystal nucleus 212. 
The elements correspond to the elements 215 
constituting driving circuits for pixels and the switching 
elements 216 of the pixels. The crystal grains are formed 
on amorphous silicon films 204, etc. The single crystal 
nucleus is formed by applying local energy rays 210. 
such as excimer laser or executing local ion ihnplantation 
and heat treatment, etc. 
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mmmt. Xtt^faSfi^y I□v|g;i>t>/<c6^^^/^ 
1 * fed 2 !5ttoH^«*^«, 

1 ~ 6 lEtfeotB^^^i^a. 



(2) 

2 

SftSElittl^S® y 3 ^'ISfc J; 05 n M^SK-> y = 

*-ifefB^ $ * 5 XS i , 
20 fBiai-r5:^i:lcJ:'?mrfEffiiblilK5r«fi£i-5»)Kh7 

mlisa^)^ h 7 >'v=;<.i?'--0&JRgai6ISr^JtSXSa; , 
MiBSiEie h 7 Vi^^ mot ^TCO>'■? y v"<— 3 VJKSr 
^ft^XSt. 

mIIEiiimS:«fi£-r53t*Jt^*^S:^(t5XSi S:*{if 

30 OT, 

BfrlBS«±fc^*®'>y 3>'IKSr*6«-t-5XSt. 

S^^^fc^llt-r^XSi:, 

^^^^iirSXSt, 

i|a t -r 5 r i: ic J; t) HiFie^j^ h 7 > v';^ co^-v4^/ugi5 
«r?i^^-t-5XSi:, 

mrBB5^-\'j^-'i'l^p^s?I^J5fe$jxfc->y 3>'JK<D*S«:K'fk$ 
«rta:ft5XSi:, 

Hdia^^-^fav' y => ^'^^r/^i?-- Vi/ LTmFlSISiK h 7 

y-;^tJj;t/Ku--Y >gS<£:?l^^i-?.xei:, 
Mia^j^ b 7 <5'--<^^SiBIS^^li-rxst , 

60 ^^.b^mWit-t^s ^mMymft<n>w&-)5m. 



3 

Mfsatgro, MOS b7>'i^:^^S:JF$;*-r5g5^>©«® 
SBBilSSrlSi-XSir. 

MiBH^<^«^-r5?t»j(»*^^&s;t:^sxei: ^^.m-t 

im^mi2] HtJlS¥-cOfefB«Sr|g^$-a:SXS 
i^. ^F;rW/<C^^/i'=^-i»5r-^xSXS4r-^tpr i:Sr# 

S. 

1 3 ] BffBa^^/l'=^-^^S^drC/-7 f * 

lif*^ 1 4 1 WfS^-Wi^fB«Sr^8^$-fr?)XS 

,^BfW/<C-l':tvaAXSi^*&SX@<Jr-^tf- i:?: 

^mt-rs, i«*«9~i 1 iB«wiii«^*^s©iSig 
1 5 1 m^mwm^i-f :tvaAxe{i*5»t 5 

aA-i':fva^5->y =.vc$)Srt^#mi:-f5, ft* 
7>":^;^;J'«>t!it*ife. 



4 

10 0 0 U 

TT^-^^^mrn'O . #tcii!ilfe=£r#lric'i-5#iiiilfid^ ^Erix 
»cf^ K-f- 5 ^ V J; o T345t tt^lt) $ tt 5 

10 0 0 21 

u^*tt>SrlSSt(cPib-t-?>ri'x-<:/-^hy (a 
M) -§B«:|!E»c||ffl{t;UTV^ 

5c ^\^. ?eefB7'i';^7'W (LCD) <D5>I?-CH, IB 
3l5«XU-Cl/^5*M-^hy ^^M<OLCD(CJt-<T, B 

^tiW'fl:. iaiii«{t:*s^ie-T?&5;ii:*»P>, amSlcd 

20 fsK-yy (a-S i) MJCJi^^ftLTV^So 
[0 0 0 3] 

^CDigtbtt, Slii^^-?5">--V^$tVfc*«|5]K (IC) ^ 

ISIJ^b7i^v;;^^? (TFT) rt:^i!j;'3{c^b<. 

jcf^^-ct/ivr trt, AMLCDW{g;fifi;K^k/.ce>WJ: 

[0 0 0 41 — ffii!lliIK-|*:M<DAMLCDSr|im 

i-5fcfc{^. a-S il^roftt>«?l-#ifefBVy (p 
o 1 y-S i) ?rfflv^5fifctP^SM^$ix-CV^5. 

»t, a - s i iSSr 6 0 o t:«r^t?!KiA!!!a-t-5BffiigS^l: 

fe(Cj;oX#?5*v5p o 1 y-S iJRtt, ig*ia^dSft 

40 5 (#fi80'J : P(-!Km^. .^fllSemi conduc to 
r World, Vol. 11, No. 13, 8 
9 (1 9 9 2) ) „ L*^U;i*st, rottJpfSrtjoT 

^E: OSS 14. ft;k:!|SiS«5|^M m{c&.s:t(4i/^x, ^(Di 

H. Kumomi et al., Appl. Ph 

ys. Lett., Vol.59, 3565 
(19 9 1) ) ^{c. ^(D:k:i|^:Sr,Sfc54'^/mSo^ 
^n<r>^^t> TFT co®i!j;^.Sr*iJK LT V ^ 5 "Cfo 
so 5, *fc, J:9il5?B«/i««<t-^iii«tc*3»t5MP^<o 
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5 

ICJfcS (#R8fiSJ : N. Yamauchi, et a 
1 . , I EDM 89 Ext. Abst., 3 
5 3 (1 9 8 9)) ^tc, *aii]K(7?#ttSrM«fT'#/£ 
\,\ &.±, poly-Si ^>^ffll/^fcAMLCD 

[000 51 IBSjIhIJS^^JC p o 1 y - S i 

1 y-S i fciS^^'T s/^V^^SI^^rgB-r^^jfe^stiig 
$tv-CV''5 (#R?,^»J :K. Sumiyoshi et. 

al.. I EDMS 9- 1 6 5) o ;iW0<|-C<*. p 
o 1 y - S i LTSp*S*fc^l/5S 0 . 1m m(D«jc/J^^aSlK 
^fflV>Tl/^.5;45^ HD-TViii(Digiij*5^:S*3<tI>*iS3S 
^SbSrliat"-5l^:ttTFTcD^ib;'3ii5^JE-t-5„ ^ 9 i: 
*tc@tBigfBik»cJ;5:»cJ|SiSp o 1 y-S iMSr^g 

10 0 0 6] :^mm(DB^Iit. Z(OXofi^^&^<OfSi 
[0 0 0 71 

[^®S:«*-t-5fc*<^^ai3J:05f^ffll roi«)Srig 
figf Sfcfe. *^PJ-ett, a-S i^^lrS+B^S'fk^-ft 
a - S i ^Og>fa<^fi!:S{-)llRe^(-iefB^<lr^ 

^S/55ia$ixfcp o 1 y-S i^igSr^tt, ^rit-. ^in 

e>H«g^®«c©#iiiiR»-iBtfca-s i Bitcis^^'f 
*^^te-e*>ofc, a-S i)gjc<t-5TFTSriii^;^^ 

[0 0 0 81 iRlC^fe^rfflV^T, 

ftft^&=6-t-2> p o 1 y - S i IKSrfflvfc^lblelK— 

[00091 ^\C:^^mtt. a - S i I^WSta^fa-ftlC 



xSittcit), a-Si f^O^S(D{4«(c51*^6fHcite 
feSrSWU. 0>v^T{i±a£ro^fblHl!S-i*:M<OAMMiii 

[ 0 0 1 0 1 s6;t>tt, a - s i ffi(0@ta^^B'^^:^e:^o^^ 

a - S i IKW-SPt-^Bf^'if •1' :^>'aA^Srlfe 
lcfiiO,a-r^X@tc J: 9 , a - S i )KromM<0^glcS 

10 AMSia^^^i$S<^ J: 9 ;R^!^6*)?ii4jt:^feSratt-t-5 
[0 0 1 11 *5!MtcJ:51i««*^gtcoV^T 

0 0 ttmm. 1 0 1 ii-x^mmm^. 102 ttpiis;^'^ y 

^ v^ig^, 10 3 tt^spv-^ h u v?;^ laK, 10 4 

i±m^m^y< yyy ass. 105 \-tms.^y yv'^t^^ 

IhIK, 10 6 «:ffi#ia^e. ^ LT 1 0 7 «*SgBit6X-fc 
5o itSOtSlfl^ 1 0 1 i: UTSSrS-fe/i'Srfflv^^^^tt, 

20 .xf^Vi/m^F- 1 0 2<Dtil;'3i^-o(Dfl;1S®icia 

5o ^l/Mi, ^tSlJ^^P*^•l 0 1 i: UTLEDi|(Og5l3t 

[0 0 121 *^iqciiite«*^eic*ji^T$fe-ffiM''<e 
h (1, iiilg;^'< s^^Vi/^^- 102, tKTv'^ b uv^ 
;^^|H1K10 3, Si«lft-§-^-«3'7rlHlKi 0 4, iaitif 
SEv'^ h uv=;^c?0?S 1 0 5 <&«fig-f-5{5Iti-A^wm^ 

[00131 m^iR^«>«14««S:*-<OiSfBia<DrtS|5 

a - S i )^coSrafl^''.«^a«<st«(-AX6<jtc^S 

ixSr^lBt-t--5o itefBiKco|l^&g<oSiJ^»:^&t tx 
14, «ajx»i, @m*(-5fea:oX->y 3>--Y:^-:/aASr 
JS-f^jfe :H. Kumomi et al.. 

Mat. Res. Soc. Symp. Pro 
c. Vol. 202, 645 (1991)) 

(00141 a - s i m:'V(omr^^'&M.<n^Ymim^^ 

so ^figSrt:, i fc, 0fa«><ie»c a - S i I8l4rg|-f-;i i: 
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P-S«±(C@fflgfB^t;S i -TFTi: a-S i <^ 
TFTSr*#$-a:5:ii tttl5tE5©-efc5, H 

U/it''^, :i-7^roy-^'ffiii£/.C^<0^-t?a -S i 

Isll^l03~105 *«^-t-S*^«>Stt««<o^SrS 

-yf-l^i^m^l 0 2tCjla-S i Sr^-f i: i-oT, 
a-S im\^i:^TFTi:mm:^^ -y^iy^m^icm^^ 

[00151 m^:^^ y^i^^m^l 0 2fcJ: •9iSv^iE 
^aifeA^fc$•^i^yS:^-<DigS«^rtt^:?^fiK-ri^«v poly 

-s imi^x^TFT^mm:^^ 'y'^:yi^mi-icmi'^i> 
[0016] mm'^mm<omMm^ i o 3 ~ i o 

[0017] J&LTx m 1 5Bi«<S#^^ 5* 7 r HIK 

10 4 (Dmt)m^fi^m<Dmi-. m-^sm i o e , pi^;^ 
-Y s/f^vi/^^i 0 2, ioxxf%mmm^i 0 ncK^ 

[0 0 18] 

10 0 19] M-Pk 1 0-f >'5'<0;<^7;^S*g2 0 0 

SS^^-<oy- bmffi2 0 1 tmm:^-( y^:yi^h7>i^ 
:^^(Dir'-hmM2 0 2^sStnit m2 (a) ) , 

[0 0 2 0] cw^ffifc, ->7:^i:T:^^=r;tf;^Srffl 
i^fci/a-JJcm:5^«lfet;:J;'p. o. 3 ^ m»(Og'ft:->'j 
V^2 0 3 , v'7>;*f:^c7);if{cj;5 0. 2 5 ^ mJ?© 
a-S StC7;^-;^7^V;<f;^5ri^ADLfc0. 12 
^mm<^n* m<r>a-S i IKSrlU!)i:*tifil Ufc^J^l, ±SP 
2SSr^^°^5'-=•Vi/f tJcioT, y-bm®2 0 
l*3j;t>*2 0 2S:ft^3KttWa -S i m^2 0 4iSi:Xf 
2 0 St, ^<0±\C^ -J^— hm^2 0 l*3j:t;!2 0 20 
m.±icma 2 0 6*5j:t/2 0 7*^-t-«n+ Sa - S i 
«J^2 0 8*JJ:0«2 0 9Sr?i?BELfc (112 (b) ) . 

[00 2 1 1 ^i^. mm±i^i: 2 0 OX:ic^ULf£i!)i 

mmmm<omW}m^m^i^(o^s ioowcm-2« 



(02 (c) ) , r(D^<!7-?e$-e«, a-S i mt±m 

m.-ti>:itfj:<. HffltJ^a^t-rS. ^:b-Cn+ na- 
si ®«2 O a «Jt!»iR^^;&sS5t^fcfefc. Si'^ifiar-C 

mm^ii± i:, i o o n metTro^ft/ms^s^s*" ib 

Sn+ o 1 y-S i®«2 1 1 Xtt 
a - S i mi^i 2 0 4 T?(±, P 2 0 6 (O^^xm^aitti^ 
«ifeU n+ Ma-S i^lgc2 0 8 (^«)n+ Mp o 1 
y-S iM«c2 1 1) \cmt>tHt^6^'X^tt, *^1-3t!6SS 

10 i-±mm^ixXi'^i<OX. ZZ\Cft^-(Om^B&2 I 2 1. 

[0 0 2 2] ^-cD^fB^2 1 2(*, <}^fj:<thy-h 
mM2 0 l5r«t5^1«*T, Mtta-S i|gl$2 0 41:: 

mSbn2 13i:ti:^ (1212 (d) ) , -tOTia, Ktta - 
S i ^^2 0 4(Dm^Bn 2 1 3 t i'iS^JicEA^I-cDgiS^J-t? 

(4. 5fe^cMS'^t;tTV^Sn+ o 1 y-S i^lg2 1 
iSrSt L.T@ti^*L. IrII:-< 1 0 0 nmlUT<0#/h 

ia@#i^S!i»?>/i5X14p oly-Si««214i:/i 

20 S„ 

[0 0 2 3] :Ltit.x<Dx.mx\ mmmm^(DmW]'m^ 

mi-<r>Vyl^'J:^i' 2 15 tmm:^-^ yf-l^ifVyi^i/ 
7.9 2 \ & im^^^^ (0 2 (d) ) . yy^^'^T.^ 
2 1 5 tCjol>Ttt, n+ Mp o 1 y-S i^lS2 1 105 
~ o(D|fi5:9-/i»5^tv^*tb y gpfc J; 0 K i^i' V 

fc, h^Vi;'::^^ 2 1 etcfcV-'TW:, n+Sa-Si^ 

1^2 0 9ro^)^^^^^fc-o(Dg|J:5>^5^i^■?:•^^y-^gIS*JJ: 
T/KU-OSfPt^itJ, Xtta-S i««2 0 5*5^^^ 

[0 0 2 4] JSfclJl, T/P^BBiUXStCioT. lEfblil^ 

#^Rgo?Se)»2 1 7, SU^, h7>'v'>^^? 2 1 SO-Kl^ 
^^'Utmrn^^ yf-:y{rVyVy7.9 2 1 6oy— ;^ 
«|5Sri^^iBilS2 1 8Sr?g^Lfc (02 (e) ) . KtC, 
2 1 6(7? WdgfJgg-r-S I T0^2 1 

[0 0 2 5] S^lC, r^X-vCVDfelCtoT, /•'s' 
v-<-v'3 ^^fflJ6i^K2 2 0^^«L. »®»C(4(S3t« 
40 2 2 lS:iS:»:tfc (E2 (f) ) o ^LT. »J)ifflEu-c 
*3l.^fc, ;*f7;^S«2 2 2±JJ: I TO)K2 2 3, iB|6]^ 
2 2 4. ^Sl3t«2 2 5, ioil/;*;? — /U^ 2 2 6 Sr 
^ixfcjlB^StgtCdPBliC, ?KfB2 2 7SritALfc, 

[0 0 2 6] i^;l±«XS»Cj;cT. iDgl L-fcifeSPit^r 

H^v'^^lH]^5r-&tfilia^i))lHlKJr. a-Si^TF 
fc. AMLCD<Sr®!jtL-fc. 

60 [002 7] miim2^ %2<n>%ismh\.x^ mm 
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mm=i-tmm^-( y'^^-y^mi-\z.. •mm.\^tz.^^Bm'&^ 

FT4:ffll^-5, igiblal!S-i*Si<^Si§S!AMLCD©S{ 

(0 0 2 8] *-f, 5 0 0X,\z'^m.-VfLA^-yf-'^o:G 

■C^ffl 5 0 nm«5a -S i ^3 0 1 SrlHab, 
^ill^»-i^-('XtCJ«:Cfcft:|*Ji^lilLfe (1213 

(a) ) . ^LT. =S-a-S \ m<r)S>0^^\Z I nm'^ 
(D-^y^i^U^O 2^Wf. 1 0 0 k e VfC;!)Pji$4xfcv' 
y 3 W 303Sr2Xl0l5c m'^CO K— X^C^A 

[0 0 2 91 ::(Dmm^. ^*#ia^4'6 0 o'C-c^ia 

SLfcir?., a -S i ^3 0 1<7?-^;^:J' ^nfc^^tJl 

«Lfc (1213 (b) ) . ^ifiXi<D^m<omm^ti7'^ 

LT, a-S ims 0 lOAit, tf'^SP/JS^ 3 *t m^W 
iiiglUfcifejl«5tSr^r1-i^-ro)gfH«a3 O 5 ir/i u , 
■t<Djg|ffll4i|51t^a©7V^^A/j:#fgfBffl^3 0 6 i^^i 
ofc (1213 (c) ) „ 

(il, MOS b7>'v'^^5'W^'1':/«-J^:i:'Xii^S:t>**'n>' 

10 0 3 0] f^^eit Lfc v' y => 3 0 5 , 3 0 6 

COSffilei. ^^■fbifel-ioT. ^J?! 0 0 nm(7?y- h 

Dft-CJISSjP4 O 0 nm©p o 1 y-S i 

rtt5r-/N°^-::^>'^tTy- haffi3 0 8 ?r©»tfc (E 
3 (d) ) „ ^LT, MOS 

ex. .y- hS1$3 0 8 Sr-^;^^' i Ufc-ir/W7T7'<' V 

[00 3 1] rtt4-C<DXgT?, EDSR^iaSPW^SblilK 
31^(0 h 7 vi^;^^ 3 1 0i:iiilJl;^'i's'f^>'^b7:^v^ 

[0 0 3 2] tnK. mmm^ l 2Srii«U. T/W^SBSI 
3 1 3Sri6Ufc (1213 (e) ) » ^LT. S''?" 

BBiSlt^iii-S I TOJR3 1 4Sr#iii*r*i:{;iB2U, «6 
^t4Sai6]^3 1 ^<D^. »S{c{B3t«3 1 

6SrlS:«:tfc (^3121 (f) ) o %mmM\^xi6 

:ffyP^m^3 1 7±tCl T0^3 1 8. K|6l^3 
1 9, «lit«3 2 0, *5J:tJ«*7-7-</u^ 3 2 1 Srlt 
x.feSW««.b<^P^It^. j^^B 3 2 2 Ufco 
[0 0 3 3] J^i±WX^»CJ;oT. »MLfc^S«it^ 

OS h7:^v?:^^*»e>fllBfe$ii'2)> CMOSS!ro>'7b 



<6) 

JO 

[0034] [Hilg^JS] ^3(^|lt£^^ L-C. tSSHlla] 

10 [0 0 3 5] JtSta^SO. 2QcmX% pMXh 

9 , (10 0) , b>< >"f-m<om^^iy y = V 

^?ai>'N4 0 0?S:fflEU, wix{J:ov>Ts LOCOSfeT 
^a^fblHl?S*T-^JK^-r?)||l|c4 0 1 W^l-^r^-fb-r?) 
rttcit), 8 0 0 nm/Ec73^>fk)K4 0 2Sr?l^fiS;Ufc 
(1214 (a) ) . ^r UT, BiggS|5^^<0;^>l' ^^^^^lil 

tCtl?, 1 2 0 nmJiicO a -S i )K4 0 3ro&SriS'Jt, 
:10^^{*:{C9 0 k e VtcJiPji^ttfev' ^ => i^-Y ;*->Sr 
4X 1 0l4cm-2oK-Xt?aAU. ^:<0», 0. 7 /i 
TO m:S(0-v>(.^|t4 0 4=£r^»t, ff0^9 0 k e VJcApJi^ 
nfcv' y 3 V-f ;*-V4 05^1X10 15 c m-2(0 K— X 
-C-SEALfco 

[00 3 61 :L<omiSii:^m^m%^. 5 9 O'C-ClRito 

SUfcir^, a -S i S»4 0 3<D-v;^^ 
«5fe6<JlC*-<^^fB^4 0 6*55I^L, «:^l6]JCStafife 

ftufc (1214 (b) ) o ^t^x^<r>^m<nmmu±y^-y 

LT, a -S i 04 0 3<Dfttt, ^^Uli^m^ nm^(D 

iiig!bfc;^#B«5t2:^r-r^)*-<^^fBi&4 07 t^i'o. 

30 •5-o^ffl«*ii#'ae©7>'^i>./jr#3gft«^4 0 8 
ofc (04 (c) ) o :i«)^> NMOS h^^-v?;^^*? 
ffi$nS'<#*^^Bi^U 3>'l>:ii^^4 0 0roSttiM*S4 
one, W;4-:^aA«rlifeLP'>3iyp=SrJg^L.fc. 
-tux, f^Sfc-fkifexmifea-^y =>:^^'i^^<oSW^«c4 

0 1 t Sefa-fb y='V407, 408 (O^ W^S^ri^-ft 
L, 0/¥8 0 nm<^y- h®<t04 0 9 5rff$fi£bfc<, 
[0 0 3 7l?>Ctc, v'7>';tf^=Srffil^fcLPCVDfeX 
^Ji:4 2 0 nmrop o 1 y-S i IK**aicF*, rttSr 
/•^^--v-^UX, hmiS4 1 0<£r^{tfc (1214 
40 (d) ) o -tbX, MOS h7^^v=;^^W<5'-r7"(C)^;C 
X, V-hm.m4 1 Oi-^:^i!' tLtz^Ji-yTy^l^m 

SriS-Tw tti:J:oX, y— ;^t5j:U5 K W >'«B4 1 1 ^ 

[00 3 8] rtt^xwxax, iiii*Ji)agp(D^»b@K 
4 1 2 tm^:^^ yf-i^i^hyl^i^ 
P^-^' 4 I 3i!)m0.^flfcZtiCfj:i>„ M'P. PMOSS 
(C^$nxi>5 f^Vv^^^ 4 1 2li, ^)gfB->y='>' 

(>3i^n4 0 o(::f^9ii*ttx*3 9, :y 
so h 7 i^i?;^ ^ 4 1 3 ^S«ii<Ditl^ Lfc*-(Dife 
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[0 0 3 9] ^mmA: 1 4^iiaUx TfV^im. 

4 1 SSrlSUfc (04 (e) ) . ^LX, iffei^ttgai6]^ 

1 7±ICI T0^4 1 8. iaiS]^4 1 9. ^3ttS 

4 2 0, ioi.xf-ioy-y ^ /^■f' 2 i-^m^tz.mmw& 

t<r>f^[z.. ?KfB4 2 2SrttALfc (1214 (f) ) » 
■c, r/i'5fl;«4 1 5H:jSS4 2 2 ^PPAo-f-s 

[0 0 4 01 U±.<r>TM\^iir>X. ffi^Ufc^fa^jg^ 

05 h7>'i^:^;*'«-i5Bi*^'C s'^v^m^i:, ^ife 

7 - AM L C D SrJSijt UfCo 

[004 1] [iiii{i0»j4] m^(r)%mmt ut, njfe^ij 

li:lllD<, a-S iaiCiSTFTSrM^x'.-l':^'?^^^ 

(a) ~ (d) ) ^-ert, mmmi m2 (a) ~ 

(d) ) i:PIC-CfoS<OT-^-B&-rSo 

[0 0 4 2] ffiiblHlK^^S 1 biim^:^-( y^^^i^n 

iHlSg^^-rB^cOgB^ 5 17, Vy yi^:^ ^ b \ S<DV\^-< 
vgptBS^-f s/^v^ h7 vv^;^^ 5 1 6(Dy— 

«riie^SH«|5 1 8. RXf. IliS^J HJ:*J»tS I TOItli2 
1 Q\Z.jXt>^ hv^yi^:^^ 5 1 6CD KW^t^^^-rS 
T/U^SSS 1 9<£-?g^bfc (1215 (e) ) „ la^-J^^ii 

(0 0 4 31 /^°•;/v"<-v'3 >'M5 2 OSrJl^^ 

T>'^^fl;«5 1 9±lc(iAK!J 73i^/Pt'=u>'^(7) 
m^^m5 2 l^mii-f. MtC, I TO^S 2 2Sr?i^J5gb 
(1215 (f) ) . 
10 0 4 41 t;(±OXglCj:oT, igigg LfcifefafilitSr 

b Uv?>^^|H)iSS:-g-tf^jaiKi!ilHlKi:, a-Si^TF 
[0 0 4 51 



(7) 

(0 0 4 61 i 9 :Br«c6*|{J:(*M:i«, a - S i ^COHtB 

^faitt-jav^x, a-s im<Dmm.<D^wi^m^^iz'^ 

fB:K*^^S-&wix?&@ffi^ft$-ti:^^&^fflv>x, iii 
^-^famsge^Kfcp o 1 y-S i ^lgt=SriS(:t, 

wiHlK*»?>iii«^^®««)#iii^fciaLfc a - s i JS»c 

10 ^-BrHgXfcofca -S i MtCiSTFT^riii*;^-^ -yf" 
Sr««t-t-5J;^tCU/cfc*, a-s i^tCj;?>TFTS: 

(0 0 4 71 ^fc, Plt^Srfflv^X. s' 
S<DAMSiii«*^|gSSr««i-?)J:^t^Lfcfc«), 

5i5(Dp o 1 y-S im^m^^tcmW)m^—^m<oAMm 
^m^^Trmm^^m^i) z t ^5x# 
(mil *ige^<o®^«^3iaoiR^«^«:^t- , « 

t.«t:t;6<3':c^^g!21X'*)Sc 
30 [121 2 1 *^P^«^ 1 O||Jfi0iJ|J:*)Mt S , a - S i )K 

-flc(DiSi§Si AM L C D oiSjtIS«!ISr^-r»riiE|-Cfe 

So 

(12131 *^?^wm2«iijs0<jjc*>Nt?,. mwimmm 

^- W^fsiiacort ^E|5tCf=■ -V ;^/HfBdSJl?^ $ tlfc T F T 

•V^/uaj*sm$ttfcTFTS:fflv^2), IEKjIhIK— »ro 

AM LCD (D$!l3timw^JSr*-r»rffi0t?4>?>. 
[051 ;*:^P^O||4W3lifi«fJlC*3t-t5, a-Si)^ 

AMS g ^%m^^7mm.<r>w^TMm^7Ti-tm 

B0XfcSc 

[^^-^©SiB^l 

10 0: mm.. 101: 3t»Jiai«^, 102: iiilg:^^' 

60 yr-^ifm^. 10 3: 7k¥->7 h uv';^^0K> i 0 



(8) 
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>?[pl8§. 10 6: mmiU. 107: ^WSM. 2 0 
0, bOO 2 0 1, 2 0 2, 3 0 8, 4 

10, 5 0 1, b02 :^-Vnm. 2 0 3:g^kv^y 
=i>J^2 0 3. 2 0 4, 2 0 5 : KttcOa -S i 
2 0 6, 2 0 7, 5 0 6, 5 0 7:ggP. 2 0 8, 2 0 
9, 50 8, 509:n+®a-Si ^iSE. 2 10, 5 
1 0 : ai^ri^-vU— if— /^/l^:^, 2 11, 5 1 1 : 
SI p o 1 y ~ S i ?gi|E> 212, 304, 406. 40 
7, 5 1 2 : O^fs^s 213, 305, 513: 
^fs3|a. 2 14, 5 1 4 :«ttp o 1 y-S i^iS. 2 
15, 216, 310. 311, 412, 413, 51 
5 , 5 1 6 : b 7 >- v?;^ 217, 218, 517, 
5l8:SBiia. 2 19, 3 14, 3 18, 4 18, 5 2 
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2 : I TOm. 221, 315, 316: U%^. 2 2 
2, 3 17, 4 17: 2 2 3: I TO^. 

2 2 4, 3 1 9, 4 1 9:SafS])Kx 2 2 4, 2 2 5, 3 
2 0. 4 20: 226. 321, 421 :*7 

-y^;\^^^ 2 2 7, 3 2 2, 4 2 2:1^^0, 3 00: 
5^S«> 301:a-Si)^. 302, 404: "^^^ 
:^^*f, 3 0 3. 4 0 5 : =1 3 0 6, 4 0 

8 : #!Sfa««. 3 0 7. 4 0 9 : Mg^klK> 3 0 
9, 4 11: • Vl^^l^Us 3 12, 4 1 4 : |6 



T/W^ga^. 3 15, 4 16: 
^J^ftixy =iV'>:nyN, 4 0 
K^fklK. 40 3 : a-S i^. 
4 0 7, 4 0 8: Sfs{tv/y =1^^. 519: T/V^« 
IS. 5 2 0: ^NVi/^— 521: Wt^^^o 



3 13, 415 
ife»i4Baf6llg. 40 0 
1 : BtB««. 4 0 2 
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